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A systematic review of community pharmacies' staff diagnostic assessment and performance in patient consultations
Background: Increases in patients seeking advice at pharmacies has led to pharmacy staff engaging in diagnostic behaviours. Approaches to diagnosis include using mnemonics and clinical reasoning.
Objectives: The primary aim of this review was to assess the degree to which the criteria researchers use to evaluate diagnostic performance in pharmacy consultations, in studies that have simulated patients or vignettes, conform with a clinical reasoning and a mnemonic framework. A secondary aim of the review was to characterize staff performance in the studies, based on the authors' comments of their results.
Methods: MEDLINE, EMBASE and Web of Science were searched between October 2016 and April 2017. Only peer-reviewed studies assessing pharmacy staff's diagnostic performance using simulated patients or vignettes were eligible for inclusion. Data were extracted about how each study's criteria conformed with clinical reasoning and mnemonic frameworks. A scoring system between 0 and 4 was devised to determine the degree to which studies aligned to these two approaches. Risk of bias was assessed using the NHI Study Quality Assessment Tools. The review was registered in PROSPERO with identification number CRD42017054827.
Results: Sixty-eight studies (55 cross-sectional, 11 educational interventions and 2 RCTs) with sample sizes between 10 and 2700 were included in the review. Most studies were of poor or fair quality. Performance of pharmacy staff was overwhelmingly reported as poor by study authors. This was the case regardless of geography, scenario used, or assessment framework adopted. Scrutiny on how authors arrived at these conclusions revealed that mnemonic criteria were employed to assess pharmacy staff's diagnostic performance rather than a clinical reasoning approach.
Conclusions: Potentially important aspects of the decision-making process, such as clinical reasoning, were left unexplored. The number and geographic distribution of the included studies is a strength of this review; however, a validated tool was not employed.
INTRODUCTION
In recent decades, self-care has been heavily promoted worldwide due to rising health-care costs. 1, 2 This move toward patient empowerment has been supported by an increase in medicines being available to the public without the need for a prescription. 3 Community pharmacy staff are ideally placed to facilitate patient self-care and selfmedication, [4] [5] [6] and indeed, community pharmacies have seen a rise in patients who visit in order to ask for help on minor ailments and advice on appropriate medication use. 7 However, community pharmacists tend to find accommodating this task particularly challenging 7 due to time constraints, and therefore, most consultations are often first conducted by counter staff who do not possess the knowledge and experience of pharmacists. 8, 9 To support pharmacy staff in this role, various protocols and guidelines, often using mnemonics, have been widely advocated and adopted, as they are easy to remember and quick to implement. 10 This, in theory, allows standardized questions to be asked in every consultation and will help gather all the necessary information for a diagnosis and an appropriate action to be taken. However, data suggests that these standardized methods do not necessarily improve consultation performance, [11] [12] [13] possibly because staff may ask questions with no direct relation to the examined conditions and the gathered information is then not useful for the decision-making process.
In medicine and nursing clinical reasoning processes are extensively used. 14 Clinical reasoning is an evidence-based, dynamic process in which the health professional combines scientific knowledge, clinical experience and critical thinking, with existing and newly gathered information about the patient. By the end of the process, all available information and logical inferences lead to the formation of a diagnosis. [15] [16] [17] This method has the disadvantage of being difficult to describe and hard to learn. However, it is advantageous as it improves clinical ability and is an effective method in establishing a diagnosis, possibly because all consultation information, either gathered through questioning or examining the patient, plays a part in the decision-making. In a community pharmacy context, reaching decisions is equally pertinent but is not as well-described in the literature.
A previous review 18 examined the rate and type of information gathered during community pharmacy consultations (only in developing economies) based on "common themes of the types of information that should be included in the information gathering M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT process according to the literature." Besides examining the rate and type of gathered information, however, it is also important to examine their relevance and purpose and how they contribute to the decision-making process. It is not known if and to what degree these aspects of a consultation, which are related to clinical-reasoning, are performed in pharmacy settings.
The primary aim of this review was to assess the degree to which the criteria authors use to evaluate diagnostic performance in pharmacy consultations, in studies with simulated patients or vignettes, conform with a clinical reasoning and a mnemonic framework. A secondary aim of the review was to characterize staff performance in the studies, based on the authors' comments of their results.
METHODS
A protocol for the review was submitted to PROSPERO with identification number CRD42017054827 and can be accessed at:
http://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42017054827.
Study Selection
The inclusion criteria were that the study assessed pharmacy staff diagnostic performance and the assessment was described in some form; the pharmacist/pharmacy staff should have been presented with and required to have responded to a diagnostic scenario; and the scenario was presented in the form of simulated patients (SPs) or vignettes. Any study design was considered, including cross-sectional studies, interventions and randomized controlled trials. Studies needed to be peer-reviewed and published in English; no limit was set on publication date.
Studies were excluded when they did not provide an assessment of performance or a description of the assessment; when the pharmacist/staff had to deal with an already diagnosed condition; if they only looked at pharmacists'/staff's opinions on performance; or if they asked pharmacists/staff to follow specific screening methods or pre-set guidance that would prevent the potential use of any critical thinking.
The rationale behind the eligibility criteria was to include any study that had pharmacists and pharmacy staff presented with a new diagnostic scenario and in a setting as close to a real-life consultation as possible. A more exhaustive list of inclusion/exclusion criteria was included in the PROSPERO protocol; however, only the criteria that were encountered during the selection process are mentioned above.
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Literature Search
Databases used to identify eligible studies were MEDLINE, EMBASE and Web of Science. Two of the authors (VS and PR) performed an initial scoping of the literature using the search algorithm ("community pharmac*") AND ("simulated patients" OR "mystery shopp*" OR "secret shopp*" OR "pseudo*" OR vignette*). Originally, it was planned to adapt the algorithm further; however, more detailed iterations of the algorithm did not improve the search results, and thus, it remained unchanged. Use of other bibliographic databases, as mentioned in the PROSPERO protocol, only provided duplicate results to the three databases previously mentioned and thus were not utilized.
Two rounds of searches were conducted. The first one took place on 03-11-2016 and the last one on10-4-2017, immediately before the extraction process. During the second round of searches, the reference lists of related literature were searched for additional titles. VS and PR independently screened the retrieved results titles and abstracts, with the third reviewer (MG) acting as arbitrator whenever conflicts arose. The same process was followed for full text screening. The website platform Covidence was used to facilitate this process.
Data Extraction and Analysis
Risk of bias analysis was conducted at the study level for each included study using derived, whether studies assessed diagnostic performance in general or focused on the diagnosis of a specific condition, which medical conditions were used for the scenarios, whether staff knowledge was assessed, and whether studies compared community pharmacists' performance with other pharmacy staff performance. A sub-analysis was conducted to establish whether there were differences in the types of conditions that studies of developed and developing economies focused on, as this might have been a reason for subsequent differences in results between countries of different economic profiles.
Descriptive statistics (total numbers and percentages) were used to report the results.
Data were also extracted about how each study's criteria conformed with clinical reasoning and mnemonic frameworks. To achieve this, both were broken down into 4 characteristics (as noted below), and study texts were qualitatively analysed and coded for passages that corresponded to each characteristic. A value of one was assigned for each characteristic exhibited, meaning each study could score between 0 and 4. Mode and modal values were used to report the results.
These characteristics were developed by VS, after an initial familiarization with the included studies, as summaries of key aspects of clinical reasoning and mnemonic questioning that the authors could have reflected on in their studies. The characteristics were reviewed by PR, and, after discussion, adjustments were made until an agreement was reached. All included studies were then searched by VS for passages that indicated whether the authors have considered each respective characteristic in the methodology they used when reporting their results or when discussing their results. If that occurred, the study would be awarded one point per characteristic; if not it would be awarded no points. The scoring was reviewed by PR, and disagreements were resolved through discussion.
Clinical Reasoning and Mnemonic Framework Characteristics
Clinical reasoning framework: 
The authors considered whether there is a connection between the information gathered and the final decision taken by staff (this indicates that information
gathering should be used for decision-making, even if the decision-making process is not described).
Mnemonic framework:
1. The authors have assessed staff against questions (regardless of whether they are relevant to the condition or not), e.g. in a common cold scenario staff were expected to ask the patient's age. 3. The authors have explicitly mentioned they used a known mnemonic method, guidelines or recommendations to assess performance, e.g. WWHAM, WHO guidelines, Australian practice recommendations.
The authors have reported the final decision staff made (irrespective of whether it
was connected to the information gathering or not), e.g. "In 90% of the scenarios not appropriate for self-medication, a recommendation was made for the customer to see a physician/GP, but in only 30% of those referrals was there sufficient urgency."
Each study was also coded for passages that indicated whether the authors' outlook on the diagnostic performance of the staff assessed in their studies was positive, negative or mixed. The results and discussion sections of each study were searched and coded accordingly by VS for language that indicated whether authors viewed the diagnostic performance of the staff in their studies in a positive or negative way or whether they had a M A N U S C R I P T
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RESULTS
The database search yielded 732 results, 353 of which were excluded as duplicates.
The titles and abstracts of the remaining 379 were screened, and 264 of them were excluded. Full text screening was performed for 115 studies. From those, 47 studies were excluded based on the inclusion/exclusion criteria leaving 68 studies to be included in the review (Figure 1 ).
Study Characteristics
The included studies were published between 1989 and 2017, with the number of studies increasing steadily with each passing decade. In most of the studies (n=43), any member of the pharmacy team was the subject of investigation. In some cases, 21,25,26,33,41,42,50,52,57,72,78 it was not possible to verify staff role, either because the researchers stated they were not able to do so, or because the study did not make it clear. The terminology used to describe 'other' pharmacy staff was divergent, often location-specific, and not always clear to gauge what role they had or the level of training/qualification they held. All studies except one 55 (purely qualitative) used quantitative methods to report their results, although four 36,48,79,87 studies did use a combination of quantitative and qualitative methods ( Table 2) .
Quality Characteristics
Risk of bias assessment analysis for the cross-sectional studies rated ten 21, 26, 33, 41, 42, 50, 52, 57, 72, 78 to be of poor quality and the other 45 to be of fair quality. As these studies had many things prior to data collection. In the vast majority of the studies (84%, n=57), data collection forms were completed after pharmacy staff interaction. In 18 studies (26%), the use of audio or video recording was employed. Twelve (18%) used both of these methods to be able to verify the content of the collection forms (Appendix).
Methodology Characteristics
The most prominent methodology used to assess pharmacist and staff performance was through simulated patients; only 5 studies used vignettes, 44,47,48,55,62 whilst one 80 study used both. The number of SPs used in the studies ranged from one to more than 10; however, most studies employed one or two SPs (n=24). Similarly, the numbers of scenarios used in the studies ranged from one to 64; however, most used one or two scenarios (n=48). A mixture of symptom presentation and product request scenarios (n=38) were most commonly employed, although 20 studies solely used symptom presentation scenarios and 6 studies were product request scenarios only. In most of the scenarios (n=39), the SPs presented as themselves, and in 19 studies the SP requested advice or product for a third person such as a child, relative or a friend. Nine studies used both types of presentation (Appendix). 
Assessment Characteristics
Assessment Framework Ratings
Based on our scoring system, studies tended to have, in total, higher mnemonic characteristics in their assessment methods of pharmacy staff's performance, with a modal value of 3, and lower clinical reasoning characteristics, with a modal value of 0. Inter-rater agreement for the clinical reasoning rating was 80.5% and 82.4% for the mnemonic rating, before disagreements were resolved through discussion. There were no great differences in modal values between developed and developing economies ratings (clinical reasoning modal value of 0 for both, 2 for developing countries' mnemonic rating and 3 for developed countries' mnemonic rating), or between studies that set out to assess general diagnostic performance or a specific condition (clinical reasoning modal value of 0 in both cases, mnemonic rating modal value of 3 for general performance and 4 for specific conditions). was used, and 24% considered a connection between the information gathering process and the decision-making outcome.
Study Authors' Outlook on Performance
Nine of the 68 studies' authors described pharmacy staff's performance in positive terms (example quote: "Results across all scenarios indicated the provision of a training program […] led to a significant improvement in performance 30 "), whilst 8 described them in mixed terms; the vast majority of authors (n=51) used negative terms (example quote:
"assessment and counselling provided to such patients were inadequate" 63 Three of the four educational interventions that were assessed to be of fair quality used negative language for their results (Table 5 ).
Comparisons
Eleven studies included a theoretical assessment of staff's knowledge (in the form of a questionnaire) which was then compared to actual performance through SPs or vignette methodology. Seven 21-23,35,45,71,86 reported actual performance was worse than the performance measured with the questionnaires; one 41 study found them to be similar and the other two 25,39 did not report that information. In the 13 studies that reported comparisons between community pharmacists and other staff, nine 20,37,43, 59, 66, 67, 73, 76, 83 reported pharmacists performing better and four 21,60,85,86 reported similar performances.
Discussion
Performance of pharmacy staff was overwhelmingly reported as poor by study authors, a result which has been reflected in other reviews. 88 This appeared to be the case regardless of geography, scenario used or whichever assessment framework was utilized.
Scrutiny on how authors arrived at these conclusions revealed that they relied on mnemonic criteria to assess pharmacy staff's diagnostic performance rather than a clinical reasoning approach. This means that potentially important aspects of the decision-making process, which clinical reasoning incorporates, were left unexplored.
The mnemonic framework provided simple quantifiable results, such as numbers of questions asked and the ability then to produce a score; however, mnemonic characteristics Comparisons of pharmacy staff versus pharmacists showed that, overall, pharmacists performed better. This is to be expected, as pharmacists have more extensive training than other pharmacy staff. Pharmacists should be more visible and proactive in undertaking patient consultations rather than leaving this role to less well-trained staff. 9 In studies where actual performance was compared to theoretical performance, staff performed more poorly in the real-life situation scenarios. This dissonance suggests that decision making skills of staff are poorer than they perceive, whereby they possess knowledge but do not M A N U S C R I P T
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know how to use it critically. This performance gap is somewhat substantiated through the findings of the educational intervention studies, which showed broadly positive results (Table 5) , although these studies were mostly short-term and of not good quality. Thus, we cannot draw any firm conclusion about how long these effects may last. However, these comparisons were based on very limited numbers of studies and larger reviews would be needed to substantiate these findings.
Limitations
Limitations of this review were that it only captured studies published in English and did not include any relevant grey literature. However, it included studies from all over the world, and its scope was not narrowed to the specific sets of practices and attitudes of any given location. The characteristics developed to code for the clinical reasoning and mnemonic frameworks and the coding of the authors' outlook on their results do not represent a validated tool. Instead, they are the review authors' attempt at establishing a method that would allow to study the extent to which these two diagnostic frameworks are used and how results are interpreted in the current literature, something that has not thus far been attempted in community pharmacy, to the best of our knowledge. By including only studies that used simulated patients and vignettes, the benefit is that the included studies approximated real-life consultations. The studies included in this review did not allow for meta-analysis, but inclusion of diverse studies did allow for a greater variety of data sources to be included. CR1  CR2  CR3  CR4  CRTOTAL MN1  MN2  MN3  MN4  MNTOTAL 
CONCLUSIONS
